Artisanal and Small-Scale Mining (ASM) is a global economic phenomenon that is widespread especially in developing countries. It provides livelihoods for millions of people, yet is often primarily associated with environmental and social problems. A key obstacle to reforming this sector is the fact that most ASM takes place in the informal sector, outside legal regimes. This paper discusses creation and reform of legal regimes governing ASM from the perspective of property rights theory. The particularly relevant law and economics-justification of property rights is revisited in detail and the strengths and weaknesses of this theory are highlighted in the context of development. The application of other theoretical justifications of property law provides further valuable insights into how the formalization of the sector could be approached.
Introduction
How does the theoretical justification of property rights influence attempts to formalize informal economies? Or, more specifically: how can property rights theory influence the drafting of a legal regime regulating the access of a hitherto informal economic sector to a natural resource? This paper provides some thoughts on this question in the context of Artisanal and Small-scale Mining (ASM) in developing countries. Basically, property is a legal institution that governs the use of things (Barnes, 2009 ). While it is often only seen in a private context, it also has social and public dimensions: it provides a means to achieve social order and represents a mode of public and economic organisation (Singer, 2000) . The structure of a property system influences how societies are shaped and how people interact. Consequently, the theory behind property rights (its theoretical "justification") is of great practical significance. How one understands and justifies the existence of property determines, for example, what forms of property are perceived to be valid to manage certain resources. Also, the understanding of the basic raison d'être of the institution of property has an impact on how much state regulation (and re-distribution) of private property is tolerated, on who is given what kind of rights over his property, what rules are put in place to govern the acquisition of property, and how conflicts between property owners are resolved. Of course, a government that faces the task of establishing a legal regime to govern a resource is not limited to one theory of property law. It can freely choose between the ideas of different schools of thought, and the choices made represent diverse political, social and cultural preferences. Today, most property systems contain elements of a number of ideologies behind the institution of property (Barnes, 2009 ). However, each individual theory focuses on particular elements of the property regime and entails an own mode of analysis. The application of these ideas in their "pure" form (Note 2) produces valuable insights into what can constitute an adequate regulatory regime, but also demonstrates the theories' inherent limitations. This paper utilizes some of these theories in the context of the regulation and formalization of ASM, a global
Property Rights and the Regulation of ASM
Before engaging in the theoretical discussion of property law, it is necessary to identify where considerations as to the extent and content of property rights feature in an attempt to regulate informal mining. Of course, due respect must be paid to the fact that ASM is a global phenomenon that occurs in places that are socially, culturally and legally very diverse. However, the following issues involve conflicts that occur in virtually all ASM countries, and all have to find adequate regulatory solutions to address them. The first and fundamental decision regarding property law and the management of natural resources relates directly to the resource itself: Who owns it and what responsibilities does the owner have? In our case, the ownership of minerals is vested not in private landowners but in the state in virtually all countries (see Naito/Otto/Smith/Myoi, 1999). Where this is so, the government has to decide whom to grant access to its property by creating mineral rights, e.g. exploration and extraction licences. These rights grant private entities the (more or less) exclusive use of a resource, can be made tradable and therefore can constitute de facto private property (Long, 1995) . In deciding how (and whom) to appropriate access to their property, governments have to be aware of the very different power and capacities of the interested parties. For the purposes of this paper, an important distinction is made between large scale mining companies on the one side (mostly transnational corporations from industrialised countries (TNCs)), and ASM on the other. The interaction of these two groups is highly explosive, and governments have to address potential conflicts within the wider property rights system itself. Finally, other property issues arise in the context of land use. In most cases, miners will not own the land on which the minerals are located. This leads to questions of land allocation, for example if the government should set aside specific lands for ASM, and what provisions are made with regards to other private owners of land on which minerals happen to be located (Note 5). From a theoretical perspective, some basic questions underlie all of these issues: how much space do governments grant private actors regarding the use of their property, and how much governmental regulation is acceptable? Or, in other words: how "strong" are the private property rights vested in the respective actors? And: how should concerns of property distribution be addressed within the property system itself?
The Economic Theory of Property Rights
As mentioned, the economic justification of property rights is particularly important when it comes to regulating an economy. Before it is applied to ASM, it is necessary to introduce the main ideas underlying this understanding of the law. Generally, the economic analysis of law is concerned with the economic implications of legal systems (Trebilcock, 1991) . Basic economic models of analysis are applied to legal rules. Many proponents of this theory suggest that almost all aspects of a legal system follow an inherent economic logic and at least partially serve economic purposes (Posner, 2006) . One can basically distinguish between two types of economic analysis of law. On the one had a positive, descriptive analysis that makes predictions as to what the economic consequences of a certain rule or policy will be. This mode of analysis uses economic assumptions as to the behaviour of individual actors: that individuals act rationally out of self-interest so as to maximise their personal wealth or benefit, and that they respond to incentives while doing so (Trebilcock, 1991) . Understanding which incentives a legal regime gives its participants is a necessary precondition to judging its merits. On the other hand, there is a normative, "judgemental" analysis, which indicates how rules should be configured to achieve the most wealth-maximising outcome (Trebilcock, 1991) . In this analysis, the concept of "efficiency" is of paramount importance: a law is efficient if it allocates resources in way in which their value is maximised (Posner, 2006) . To determine whether a particular result is, in fact, wealth maximising, an economic cost/benefit analysis is conducted, asking whether the beneficiaries of a certain rule could, hypothetically, compensate those that lose out from the change, and still have sufficient gains left for themselves (so-called "Kaldor-Hicks efficiency") (Note 6). It is important to note that, while many proponents of the theory argue that what constitutes a "benefit" to an individual can be virtually anything (and also include, for example, altruistic notions), this approach is preoccupied with determining the "value" of a good by how much someone is willing to pay for it. Thus, in this analysis values only find a place where they can be expressed in monetary terms. As will become clear in the following discussion, both modes of analysis produce valuable insights into the formalisation of the ASM economy.
Property Rights Reform as a Central Prescription of Law and Economics Theory
According to the economic theory of property rights, private property is justified because it is the most efficient means of allocating resources (Barnes, 2009) . Only private property gives the incentive to invest and develop a resource. For example, if anyone was free to help themselves to the product, there is no incentive to invest time and effort in a piece of land. Where there is unlimited access to a resource, there will be no concern of individuals to use it in a sustainable manner, and inefficient overuse and exploitation will result (Note 7). According to this theory, the stronger property rights are, the more efficiently the resource will be used. Only where the "full package of rights" that constitutes the institution of private property (use, management, transfer and income rights) is vested in one person, efficient outcomes are achieved. The belief in the centrality of private property for efficiency has consequences for the whole economic system. A system is most efficient when it rests solely on the existence of private property rights, with minimal state interference. This is why a competitive, free market system is necessary to produce economic efficiency. The role of private law is to enable the smooth functioning of the market, with property law at its centre: Property is defined by property law, protected by tort and criminal law, and its transfer is made possible by contract law (Trebilcock, 1991) . Therefore, not surprisingly, proponents of an economic understanding of law see property rights very much as a tool of social transformation for developing countries -whereby the focus is evidently on the economic development of a society. Many "law and development" scholars and institutional economists insist that institutionalized property rights are the key factor for the economic growth of a country (for an overview, see Davis/Trebilcock, 2008) . Two particularly influential scholars will be discussed here briefly, and their ideas will subsequently be applied to ASM. One of the most influential proponents of a version this theory is Hernando de Soto, a Peruvian economist. He argues that the developing world in fact already possesses the assets (meaning physical possessions) and the entrepreneurial spirit required for rapid economic growth.(Note 8) The problem is that this "dead capital" is not represented in an abstract sense, and as such not sufficiently tradable, and vulnerable to expropriation and destruction. The key to bringing this dead capital to life is, according to de Soto, creating a system that makes it tradable so that surplus -and spontaneous economic growth -can be generated. De Soto goes so far to suggest that capitalism succeeded in the West (and "failed everywhere else") because in the West, entrepreneurship was formalised under one property system. Institutional capacity, such as administrative bodies and courts, are, according to de Soto, secondary: "An appropriate system of property rights, contracts, and extra-contractual liability can spontaneously generate the efficient use of resources without a bureaucracy to decide or authorize how the resources must be used" (de Soto, 1989 ). An important aspect of de Soto's work is his idea on how "formalization" should be brought about. Instead of creating formal property rights by top-down legislation, he argues that existing customs and possessory relationships that have already been established and work efficiently should be formalized (de Soto, 2000) . Similarly, Richard Posner advances the centrality of institutions -and in particular the institution of property, as a central aspect of "modernizing" a developing society (Posner, 2006) . With regards to informality, Posner acknowledges that there can be substitutes for the formal enforcement of property rights, and even economic progress entirely without law. However, he argues that these substitutes (e.g. strong arm tactics, reputation, and reliance on family bonds) are mostly very costly and as such overall inefficient. This leaves a basic legal structure with secure and strong private property rights as an essential element of economic growth. Posner sets out a "framework" on how to efficiently achieve the required infrastructure. In line with de Soto, Posner argues that the rules (= laws) themselves should be the first object of reform ("rules first" strategy), as they are cheaper to reform than expensive institutions.(Note 8) He introduces a classification system to measure the efficiency of rules. According to this scheme, a rule is "substantively efficient" if it "internalizes and externality" or otherwise promotes the efficient allocation of resources. Externalities, it should be added, are unintended costs incurred by third parties that are not part of a particular transaction and did not create them (Barnes 2009). Procedurally efficient rules, then, are those that reduce the cost or increase the accuracy of using the legal system. Generally, Posner suggests that the emphasis should lie on rules rather than on standards, as the latter are more costly to administer and leave room for discretion, and thus the danger of corruption.
Imperatives of the Economic Theory for the Reform of ASM
The application of the economic theory of property rights, as advanced by de Soto and Posner, to the phenomenon of ASM reform highlights both strengths and limitations of this approach in the context of developing countries.
The Economics of Mining Law
As noted, states are the sole owners of the minerals on their territory in virtually all cases, irrespective if they are located on public or private lands (Naito et al, 1999) . Governments hereby face a conflict of interest: as landowners, they are interested in maximizing their profits. As governments, they are obliged to advance public welfare. Thus, rather than merely recognizing private property rights, governments have to actively create mineral rights markets that promote an efficient exploitation of the resource by artifice. From a "law and economics" perspective, the goal thereby is to create mineral rights that are secure, strong, freely tradable and as such function as de facto private property rights (Long 1995) . 3.2.2 What Role for ASM? As noted, 90% of small-scale mining takes place beyond legal frameworks, without secure property rights, and without paying taxes. Thus, the first and fundamental question that "law and economics government" would ask is: should we create a formal framework that promotes ASM at all, or is informality in fact more efficient? This question requires, in effect, a cost-benefit analysis in the sense of Kaldor Hicks efficiency. The costs of drafting and disseminating laws, and the possibly deterring effect these laws might have for large-scale mining, would have to be weighed against the expected benefits of a (realistic) participation in the law (Note 9). After what was said above, the general tendency of such a government is clear: creating private property rights is always more efficient due to the total wealth it generates, and formality is preferable to informality. In addition, the government can expect taxes and royalties from the miners, and a decrease of smuggling of gold to neighbouring countries (Hentschel / Hruschka, 2002) . President Posner and Chancellor de Soto would quickly dismiss the question as to the if and move on to consideration as to how a formal ASM economy could be achieved. At this point already, the decision to treat ASM as a potentially profitable economic sector differs significantly from the attitude of many developing governments, as evidenced by their mining laws. Mostly, ASM is treated like a social problem, and an inherently criminal activity that should be suppressed by restrictive laws as far as possible (Tschakert, 2009 ). Development workers report that there is a widespread fear that the engagement with ASM in fact could be seen as endorsing criminal behaviour, and scare away large international mining companies and FDI (Hilson, 2009) . A further fear is that a law promoting legal ASM will create a "rush" to ASM from other economies. There is sufficient evidence that this is not the case (Tschakert, 2009 ). Additionally, as will become clear, this governmental attitude is in fact highly inefficient, as the resulting repressive laws are simply not obeyed, stripping governments of any control of the sector whatsoever. Poverty-driven as it is, the mining takes place despite the repressive legislation -it just remains in the informal sector. Regarding the economic theory of law, however, an important point must be made. The role moral considerations can play in an efficiency-oriented analysis is disputed. Yet it is clear that a strong orientation towards efficiency as a policy goal ("judgemental" law and economics) does not permit to take "irrational" moral fears into consideration when designing legal rules. This theory would have no patience for social exclusion of certain groups where it is economically inefficient, and would not hesitate to engage productively with the ASM phenomenon.
Economic Property Rights for Miners
Applying the economic theory to the question of how to regulate the also proves valuable. ASM miners are in a "classic" de Soto-situation -they have informal, efficient systems of co-operating at mining sites that they have often worked at for significant periods of time (Siegel/Veiga, 2009) . They possess basic equipment and "entrepreneurial creativity". What they do not have, however, is access to credit and the security of tenure that is required to invest in their mining sites and develop them into more advanced, more efficient small mining companies. Thus, applying de Soto's logic, what would be required is large-scale government initiatives that formalize the customary rights of the miners and give them legal title to their claims. When given alienable mining rights, this tradable capital can be utilized to access micro-loans. Further, the security of tenure necessary to trigger investments in mining enterprises can only be achieved through mining licenses that are of substantial duration. No rational investor would put money into a claim that he is entitled to for only one or two years, as is currently the case in many developing country mining laws (Hentschel / Hruschka, 2002) . In economic terms, "providing security of tenure is the most critical element of a practical mining law" (Long, 1995) . Where de Soto leaves many questions open as to what type of legal rules should be introduced, Posner enters the picture. Applying his terminology, one would have to draft "substantively efficient" rules that "internalize externalities" or otherwise promote the efficient allocation of a resource (Posner, 2006) . Apart from the mentioned sufficient duration of the licences, governments would have to draft quasi-property rights that "internalize externalities" such as environmental damage and damage to landowners. Only where miners are made responsible for damage done to these third parties they have incentives to develop their claims in an environmentally, socially, and economically sustainable manner. Therefore, a substantively efficient ASM law would have include a clear set of duties that miners have to obey, such as controlling the use of toxic chemicals used to process the minerals and rules governing the use of explosives. 3.2.4 Inducing Compliance from Rational Market Actors As mentioned, a pervasive problem with ASM-regulation is the fact that, even where comprehensive legal frameworks exist, they are not obeyed -mostly, they are over-bureaucratic, technical, and inaccessible for miners that often are not formally educated (Hentschel / Hruschka, 2002) . In addressing this problem, too, an economic analysis is advantageous. From an economic perspective, the primary function of the law is to induce compliance (Posner, 2006) . Where it fails to do so, an economic analysis would not point to the non-complying party but rather aim to create, in Posner's terms, procedurally efficient rights, that reduce the cost of using the legal system. Essentially, an economically thinking government would undertake a cost-benefit analysis from the perspective of an individual, rational miner that is interested in maximising his own profits. This would in effect be the "positive", or descriptive use of economic analysis mentioned above (Trebilcock, 1991) . Thereby, it is assumed that all economic agents respond to incentives. Thus, for a miner, contributing in the formal economy must be the rational choice, one that can only be achieved through an advantageous regulatory framework. In such an analysis, it is especially important to identify the leverage that exists on the side of the government. In the context of ASM, this point entails particularities that should inform the choices of policy-makers. In developed countries, where government capacity for enforcement is comparatively high and sanctions are regularly enforced, the calculation of the cost of non-compliance with prescriptive norms includes, to a considerable extent, the question: "what if I get caught"? In developing countries, given the limited means of enforcement, this factor is often minimal. Further, the specific circumstance of the natural resource is of paramount importance for the governmental leverage to induce compliance with a law. Generally, the government legislates from the position of the owner of the resource that can exclude others from its use (Barnes, 2009 ). In the context of mining, developing country governments have no difficulties of excluding large-scale mining companies from the illegal exploitation of minerals as they are focussed on hard-rock deposits deep underground or large and rich secondary deposits that require significant expenses to explore and exploit (Long, 1995) . No company would invest these sums of money without knowing that it will be safe from government intervention in the exploitation phase. This gives government sufficient leverage to regulate the large-scale industry. With ASM, however, the situation is fundamentally different. These miners focus on deposits in riverbeds and in depths of a few meters (Barreto, 2008) . These minerals are in a de facto "open access" situation, and the government cannot practically exclude them from the minerals at all. For a legislator, this situation must lead to the acknowledgement that he has very limited leverage to induce compliance by top-down, "command and control" regulation. Rather -returning to Posner's categorization -a procedurally efficient law would aim to maximise the positive incentives for miners to comply with the law and reduce the costs of entering into the legal framework. A short look at presently existing ASM laws suffices to come to the conclusion that this realization has not commonly been made. Time-consuming licensing procedures, expensive licensing fees and elaborate environmental risk-assessment requirements still present deterring obstacles hindering miner's participation in the existing schemes (Hentschel / Hruschka, 2002) . Generally, an economic analysis would thus focus on giving miners strong (de facto property) mineral rights, that allow them to exclude others from the use of the resource, provide protection for investments and make it attractive for them to join the formalized sector.
Limitations of the Economic Theory of Property Rights
There is a significant amount of literature that criticizes the economic justification of property rights. For example, many dispute the assumption than all persons are rational, self-interested preference-maximisers, and argue that therefore, private property does not necessarily lead to the efficient use of resources (Barnes, 2009) . Others point to internal inconsistencies within economic approaches (Barnes, 2009). These issues lie beyond the scope of this paper. Rather, it is concerned with the questionable moral, social and economic implications of the "pure" application of economic property rights theory. This critique takes issue with the consequences of a governmental focus on economic efficiency and efficient property rights. Such critique focuses on the larger social and cultural consequences of establishing a certain system of property rights. In the following, this paper will discuss aspects relating to this critique in the context of developing countries (subsection a). Subsequently, the potential consequences of some efficiency-oriented policy decisions in the ASM context are discussed, that highlight the shortcomings of the economic model (subsection b). 3.3.1 The Wider Picture -Shaping a Society through Property Rights Barnes observes that "at the heart of the economic justification or property is a belief that economic forces and values should have a primacy in the decision making process" (Barnes, 2009). Thus, a number of policy imperatives flow from the economic theory. As shown, on a small scale this would be the creation of transferable, strong private property rights for individuals. On a larger scale, this theory would strongly favour the establishment of an open-access, free market situation as the wealth-maximizing economic model. This implies that the only "public function" of property (meaning the role that property has in furthering public or community interests) is to allocate resources efficiently, thus reduce waste and in effect increase the "size of the pie" which enriches society as a whole. Distributive considerations as to who is enriched, and to which extent, are not addressed by this instrumentalist theory. Finally, it is essential to this justification of property rights that government only "creates" property rights where it is economically profitable to do so. As Barnes notes: "Unless the particular allocation of resources under private property demonstrates some measurable economic advantage over other possible allocations then private property fails to merit its special status" (Barnes, 2009). In other words: if it is not economically efficient, you should not have property. It is evident that many of these policy imperatives have proven to be dangerous, especially in the context of developing countries. Establishing a domestic property rights market and opening it to foreign investors risks "selling out" national resources to transnational corporations that effectively transfer most of the benefits abroad and displace small, national market actors (Manders, 2004) . The neo-liberal policy standards of the "Washington Consensus" of the World Bank and the IMF, that focused heavily on deregulation and privatization and were thus very much in line with the economic theory of property rights, have proven to be disastrous for many developing countries whose domestic economies could not cope with the opening to the global market (Steglitz, 2003) . Also, distributive inequalities that result within the domestic market are accepted by the economic model, even if they reach huge proportions. Formalizing private property rights and making them alienable enables those that already possess economic power to further amass wealth, and the resulting disparities in wealth often lead to social tensions (Hendrix, 1995) . In this sense, the "law and economics"-government government might disregard social settings that can lead to catastrophic social developments. Harvard professor Amy Chua argues that the combination of democratic and free market reforms can, if property is disproportionately concentrated with an ethic minority, produce an anti-market "backlash", leading to instability, envy, violence and even genocide (Chua, 2003) . These are only some of the general problems the economic approach can entail, but they should suffice to caution any unquestioned adoption of its policy imperatives. 3.3.2 The Dark Side of Efficiency-oriented Analysis for ASM This is also true in the context of ASM reform. It should be recalled that that the specific situation of mining law requires creating a free market by artifice. Governments do not merely "recognize" existing rights in de Soto's sense, they can and must create very specific types of de facto-property rights that entail consequences for the situation of miners. If governments act as landholders particularly interested in wealth maximization, problematic policy choices can result. The dangers of focusing on attracting large international mining companies as the supposedly most national wealth-maximising solution are evident in many mining laws of developing countries today. The license terms for large-scale operations (their de facto property rights) are extremely favourable, with long durations of leases, extensive tax holidays and massive allocations of land. In the Philippines, for example, mining licenses that can be granted for large scale companies cover up to 81,000 ha., with a duration of 25 years. ASM licenses, in comparison, cover 10 ha. per ASM-co-operative and last for 2 years (Philippine Mining Act 1995). For the companies, these "strong" private property rights guarantee security of tenure and make investment attractive. "Weaker" property rights, that include provisions that require large-scale mining companies to reach land-sharing agreements with small-scale miners, are obviously less attractive as they contain a certain amount of insecurity. But for the small-scale miners, particularly the land aspect is problematic: in countries that have limited space and limited mineral lands, the granting of very large proportions of the most attractive mineral land to TNCs will leave ASM no choice but to mine there illegally -resulting in conflict, often involving governmental and private security forces that violate the human rights of individual miners (Hilson, 2002) . "Strong" property rights leave it entirely to corporate social responsibility (CSR) to find compromises in these situations. The irony of this situation, that results from the focus on what is perceived to be economically efficient in the global market, is that it is not at all efficient with regards to mineral development: The surface-near deposits exploited by ASM cannot be profitably mined by large companies (Hilson, 2007) . Therefore, land sharing arrangements (that, in property terms, do not vest the "full bundle" of rights in one entity), might be very much more efficient. Recalling the discussion of subsection a) above, it should be noted that licensing schemes that require land sharing agreements to be concluded are in effect measures of wealth distribution to the benefit of the small-scale miners that are rooted within the property system itself. Where mining licenses include such obligations, private property is defined in a way that limits the freedom of the owner to do as he pleases, and limits what can be appropriated with market power. This runs contrary to the "full bundle of rights" imperative of the conventional economic model, and would therefore probably be vetoed by a "President Posner". A further difficulty of the economic theory that can result in problems for developing countries is its inability to attach economic "value" to cultural concerns. Governmental land allocation for the purposes of ASM (as well as TNCs in general) tends to disregard the human rights of indigenous peoples that cannot be adequately expressed in monetary terms. In this regard, it might seem efficient for a government to lease out the entire rural landscape as de facto-private property to both mining companies and ASM (International Human Rights Clinic, 2007) . From an economic perspective, it is difficult to factor the spiritual value attached to particular regions by indigenous populations into such an efficiency analysis. Finally, the unquestioning formalization of existing property arrangements proposed by de Soto and others, also can lead to problems. It might be seen to be governmentally legitimizing "unjust" allocations of wealth that have been obtained through sheer power. On a large scale, this can marginalize social groups and lead to social unrest and violence. In the context of ASM, the dynamics within groups of miners reportedly create systems of abuse and extortion (UNECA, 2002) . If those miners that have successfully established superior positions of power within mining groups by Darwinist means are granted formal licenses, the "undemocratic" status quo could be further worsened by governmental recognition. Studies from South America have shown that generally, property owners tend to exploit their property in their own self interest rather than investing and pooling in the interest of the entire community as suggested by de Soto (Hendrix, 1995) . An efficiency-oriented analysis would have problems arguing against the efficiency of such situations of high personal dependence of workers on a license holder. Posner himself concedes that there is no economic argument against enforcing "voluntary" contracts for slavery (Posner, 2006) .
Conclusion: the Economic Theory of Property Rights
To briefly sum up, the economic theory can produce valuable insights for developing government approaching ASM. Particularly the realization of ASM as a potentially very profitable, efficient economic sector would be a significant advancement from the current status quo within ASM laws. It is highly likely that secure "quasi-property" rights would improve the situation of ASM miners considerably and benefit the economic development of developing societies. Also, the "descriptive" application of the theory produces numerous valuable insights into the content and procedure of formalization efforts. At the same time, this theory and its focus on strong private property rights and free market contains policy imperatives that can produce huge inequalities, cultural exclusion and social unrest. In particular in relation to large-scale mining and TNCs, the economic theory does not justify sufficient protection of the interests of ASM in the free market of mining rights. It is suggested that in this regard, other theoretical justifications of property should be consulted that can address many of these shortcomings. This will be done in the following final section of this paper.
Addressing the Shortcomings of the Economic Theory
As mentioned, today's property regimes contain elements that can be attributed to many different legal theories. Where the economic theory of property right leads to undesirable results, one could therefore resort to other theories that have something to say about why property should exist and which limitations can be placed on it for the sake of the common good. This section will discuss two of these theories and how they might be applicable in the context of ASM.(Note 10) In addition to asking what limits may be legitimately placed on the use (or acquisition) of property, this section will reflect on which "public function" these theories attach to private property -meaning the role that the property system has in structuring society, redistributing wealth through the property system itself and thus in furthering public or community interests (Barnes, 2009).
Property as a Natural Right
Article XVII of the Universal Declaration of Human Rights holds that "[e]veryone has a right to own property alone as in association with others" (Article XVII). The realization of property as a human right highlights the importance that is attributed to the close connection that can exist between material things and the inherent dignity of human beings. John Locke, the founder of this line of thinking, elaborated how material things, that are originally common to all, become private property through the labour of a person (Barnes, 2009) Locke's argument is that since we "own" ourselves, and we own the work of our hands, we must also own the product of our labour, provided that it is productive (Locke, 1690). In other words: There is something of ourselves in everything we produce, and this must be recognized by any property system. As it focuses on the human rights dimension of property, this theory provides a strong argument for the protection of the fruits of individuals' labour against arbitrary governmental interference such as dispossession. In a sense, this backs up the argument of the economic theory for strong protection of private property rights. However, this idea also adds a dimension in that it protects material accumulations from governmental interference even if they are not economically efficient. For example, this theory clarifies that government cannot simply "sweep" land from the ASM communities that were built up informally and now happen to be in the way of large scale investment, such as reported from Ghana (Hilson, 2007) . Even if the miners erected their claims and their basic equipment on land that they had no formal license to (and thus are called "illegal" by many governments), the government has to respect that their possessions, including the extracted minerals, are the product of their labour, and thus protected as a natural right. Of course, this can equally be true for large mining corporations, whose property must be protected against arbitrary government interference and expropriation. Any legal regime governing ASM therefore has to provide for the protection of these possessions and offer just compensations should they have to be expropriated for the "greater good". It should be clear that this element of property is not one that a government can "pick and choose" in its regulatory design. It is a fundamental human right that is recognized by most countries and, as enshrined in the UNDHR, enjoys customary law status. Locke's labour theory is primarily concerned with the right to possess, use and manage the property that is subject to, and results from, a person's labour. The theory does not seem to provide guidance on how "artificially" created property rights (such as mining claims) should be designed and disseminated. However, Locke does address issues concerning the "public function" of property. Barnes summarizes Locke's two central qualifications to the natural right to property regarding its accumulation: No one should acquire more property than he can make use of before it spoils; and there must be "enough and as good left in common for others" (Barnes, 2009). These qualifications stem from the realization that property ultimately serves mankind and must thus serve to preserve humanity as such. They speak to concerns of property distribution. The first limitation can be directly translated to the mining context: No entity should "own" more mineral rights than it can develop. There should be limitations on the amount of mineral rights that persons can acquire. Also, there should be a provision that obliges the entity (be it large or small-scale) to develop a claim, as only productive labour should lead to property in the first place. The "enough and good" provision, that aims to guarantee a means of subsistence to all, would justify limiting a "sell-out" of land to large mining companies and setting aside certain minimal areas of land for ASM -even if this would be inefficient from an economic point of view. In the same manner, it could justify forcing large scale mining companies to enter into land sharing agreements, as it does not require property rights to be "strong" in a sense that all elements of the bundle should be concentrated in one owner. As long as the "input" of a person into the property is respected, limitations of the use of the property do not conflict with the natural rights approach. Interpreted in such a manner, the "property as a natural right" theory presents a picture of ASM regulation that differs from the purely economic model in important points.
Property as Propriety
The final theory that will be addressed here is property as propriety -a theory of property which Barnes in his calls "much neglected and unarticulated" (Barnes, 2009 ). This theory stresses the ability of property to function as a tool to achieve some form of "proper" or "appropriate" social order. Today, both in Western industrialised states as well as in many developing states, the trust in the private ordering function of property (such as articulated by the economic theory) is dominant (Singer, 2000) . In contrast, the property as propriety theory reminds us that property is in fact a form of governance, and most clearly points to the public function of property. This idea is best understood from a historical viewpoint, as the governing function of property was more obvious before the rise of the bureaucratic state. The system of land tenure practised in feudalism, for example, structured a society characteristically through means of property allocation. Besides being very illustrative of the concept of "property as propriety", this example also highlights a problem of this theory -namely determining what exactly is "proper" in a society. It provides no normative guidance, and could equally serve those who see a free market economy as "proper" as well as proponents of communism and entirely undemocratic status quo. For our purposes, this theory adds value in two regards. Firstly it justifies why certain resources should be subjected to certain alternative types of property that carry specific obligations for society as a whole (for example, public trust doctrine in the US or Stewardship) (Barnes, 2009). Its openness also allows the inclusion of exotic (and seemingly inefficient) property arrangements such as in Papua New Guinea, where 90% of the land is owned by communities (Trebilcock, 1984) . Secondly, and more fundamentally, this theory forces one to realizes that property indeed has a central role in ordering society and shaping social relations. Above, several studies were referred to that proved that property measures by developing countries influence their social and cultural landscape to a considerable extent. Accordingly, rather than providing a certain recipe for how property should be structured and what kind of rights should be awarded, this theory draws the attention to the fact that governments shape society through whichever property system they establish. This must mean that certain regulations and restrictions far beyond what is justified under the economic theory of property rights must be permissible. "What property in this sense boils down to", writes Barnes, "is the idea that certain property holdings and land in particular carry with them a responsibility to the wider community, or perhaps that collective interests may take priority over private interests." (Barnes, 2009). The acknowledgement and acceptance of the ordering function of property "frees" regulatory interference with private property from the prejudice it typically faces in Western market economies. Especially in the context of developing countries, where regulatory systems often have to be built up from scratch, this theory brings to mind the American legal realists' attacks on the private / public divide, which they condemned as an artificial construct. Robert Hale argued in 1923 that, through creating "full bundle of rights"-type property rights, a free market, and providing a system of enforcement, the state establishes a system of free-market coercion that, in effect, is no less coercive that governmental top-down regulation of "natural" property rights (Hale, 1923) . From a Kaldor-Hicks point of view, it might be overall cost-benefit maximizing to privatize mineral rights as far as possible and to focus on attracting TNCs and FDI. The theory of property as propriety, however, draws attention to the fact that the within the Kaldor-Hicks test, the possibility of compensating the losers of a certain rule is a hypothetical one. It might lead to the realization that a wider distribution of wealth within a society is the more proper solution, even if the overall size of the pie is smaller. What should this mean for ASM? As mentioned, virtually all developing countries have established state ownership of the precious minerals located on their territory. And many governments have also officially recognized their duty to fulfil their ownership role for the public good of the country.(Note 11) Accordingly, it is "proper" to promote the access of weaker parties to the resource, and limit the access of large-scale mining, through the design of the property system itself. Also, once a certain picture of what a "proper" ASM community should look like is found, regulations that pursue this goal should be formulated -including limitations of both large and small industries with respect to the environment, cultural constraints and other interest whose importance cannot be adequately measured in monetary terms.
Conclusion
It has been shown that the design of adequate property rights systems plays a central role for the pursuit of an ASM industry that is both profitable and sustainable. Acknowledging the theoretical background and justification of property rights is essential for the task of regulation. Each theory discussed above has important contributions to make, however each is only helpful to a certain extent. This paper might be seen as support of Michael Trebilcock's observation " [t] hat any one perspective on the world should offer only a fragmentary grasp on the total wisdom required to shape a more congenial world should not be surprising and should not be viewed as a fatal indictment of that perspective." (Trebilcock, 1991) In this sense, the insights of the economic theory into the central role private property has for efficient resource allocation and Posner's and de Soto's proposals for the design of efficient rules should not be discarded by the economic theory's inability to incorporate moral and social considerations of distribution. After all, "[c]reating wealth is a necessary precondition to distributing it" (Trebilcock, 1991) . Similarly, the realization of the close connection of property rights to human dignity is essential but not sufficient to inform a comprehensive property system. The recognition of the ordering role of property should lead governments to be sceptical about blindly importing western, "strong" property rights and servicing the demands of transnational corporations. Experience has shown that leaving issues of economic and social inclusion to considerations of private goodwill and "corporate social responsibility" is a risky gamble. The question that arises is, of course, which approach should be adopted when the theories require different outcomes. For example, natural rights theory might demand economically inefficient decisions -but how should these go? When should requirements of the identified "proper" order justify interference with the "natural" property rights of TNCs, and when should the advantages of individuals be absolutely protected from being sacrificed for the public good? The challenge is to find a way of coordinating the theories in a manageable way. Universal standards such as economic and social human rights could provide guidelines in this regard. But how exactly this is done should be left for developing countries to decide -which, as noted, are socially, culturally and legally very diverse.
